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MATHEMATICS

Paper - I

(Analysis)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : meYeer ØeMve DeefveJeeÙe& nQ~ ØelÙeskeâ ØeMve mes efkeâvneR oes YeeieeW keâes

nue keâerefpeS~ meYeer ØeMveeW kesâ Debkeâ meceeve nQ~

Note : All questions are compulsory. Answer any two

parts from each question. All questions carry

equal marks.

FkeâeF&—I / UNIT-I

Q. 1. (a) ‘‘ef[efjKues keâe hejer#eCe’’ efueKekeâj, efmeæ keâjW~

State and prove, "Dirichlet's test".

(b) Ùeefo Skeâ JeemleefJekeâ ceeve Heâueve f(x, y) kesâ Øeevle D  R2

keâe keâesF& DeJeÙeJe (a, b) Fme Øekeâej nw efkeâ fx leLee fy

oesveeW efyevog (a, b) hej DeJekeâueveerÙe nw, leye fxy(a, b)

= fyx(a, b).

If (a, b) be a point of the domain D  R2 of the

function f such that fx and fy are both

diferentiable at (a, b), then fxy(a, b) = fyx(a, b).

(c) Devlejeue –< x <  ceW Heâueve f(x) = e–x kesâ efueS

HeâesefjÙej ßesCeer %eele keâerefpeS~

Obtain the Fourier series for f(x) = e–x in the

interval –< x <  .

FkeâeF&—II / UNIT-II

Q. 2. (a) Ùeefo f leLee g, Devlejeue [a, b] ceW heefjyeæ Heâueve nw,

leye Devlejeue [a, b] kesâ efJeYeepeve  kesâ efueS, efmeæ keâjW :



(3) (4)
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(1)      U f g, U f, U g,     

(2)      L f g, L f, L g,     

If is any partition of interval [a, b] and f and

g are bounded functions on [a, b], then prove

that :

(1)      U f g, U f, U g,     

(2)      L f g, L f, L g,     

(b) ‘‘keâueve keâer efÉleerÙe cetue ØecesÙe’’ efueKekeâj, efmeæ keâjW~

State and prove, "Second Fundamental

Theorem of Calculus".

(c) meceekeâue 
1

n 1

0
x logx dx

  keâer DeefYemeeefjlee keâe

hejer#eCe keâerefpeS~

Test the convergence of integral :

1
n 1

0
x logx dx



FkeâeF&—III / UNIT-III

Q. 3. (a) efmeæ keâjW : Skeâ efJeMuesef<ele Heâueve kesâ JeemleefJekeâ SJeb

keâeuheefvekeâ Yeeie, ueehueeme meceerkeâjCe keâes mevleg° keâjles

nQ~

Prove that : Real and imaginary parts of an

analytic function satisfy Laplace's equation.

(b) Ùeefo z1, z2 meefcceße mebKÙeeSB neW, leye :

 1 2 1 2 1 2cos z z cosz cosz sinz sinz  

If z1, z2 are complex numbers then :

 1 2 1 2 1 2cos z z cosz cosz sinz sinz  
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(5) (6)

(c) w = f(z) keâes DevegkeâesCe ØeefleefÛe$eCe kesâ ™he ceW oMee&ves kesâ

efueS DeeJeMÙekeâ ØeefleyevOe keâes mecePeeFS~

Explain : Necessary condition for w = f(z) to

represent a conformal mapping.

FkeâeF&—IV / UNIT-IV

Q. 4. (a) ceevee (X, d) Skeâ otjerkeâ meceef° nw, leye oMee&FÙes efkeâ :

    *d x,y min 1,d x,y

d(x,y) d(x,y) 1

1 d(x,y) 1


 



mes heefjYeeef<ele Heâueve, X hej Skeâ heefjyeæ otjerkeâ nw~

Let (X, d) be a metric space. Then prove that

if :

    *d x,y min 1,d x,y

d(x,y) if d(x,y) 1

1 if d(x,y) 1


 



then d is bounded metric on X.

(b) meercee Deewj meercee efyevog ceW Devlej efueefKeÙes~

Write the difference between limit and limit

point.

(c) efmeæ keâjW : heefjcesÙe mebKÙeeDeeW keâe mecegÛÛeÙe Q hetCe&

›eâefcele #es$e veneR nw~

Prove that : The set Q of all rational numbers

is not complete ordered field.

FkeâeF&—V / UNIT-V

Q. 5. (a) ‘‘yesÙej mebJeie& ØecesÙe’’ efueKekeâj, efmeæ keâjW~

State and prove, "Baire's Category Theorem".

(b) efmeæ keâjW : Skeâ mebnle otjerkeâ meceef°, yeesupeevees

JeeFmešême iegCe Oece& jKelee nw~

Prove that : A compact metric space has the

Bolzano Weirstrass property.

Ùeefo

Ùeefo



(7)
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(c) oMee&FS efkeâ ØelÙeskeâ legÛÚ meceef° Skeâ mecyeæ meceef° neslee

nw~

Show that every indiscrete space is

connected.

——


